Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.045; wR factor = 0.103; data-to-parameter ratio = 12.7.
Experimental
Crystal data C 18 H 18 F 2 N 2 O 2 S M r = 364.40 Monoclinic, P2 1 a = 9.9615 (11) Å b = 7.6586 (8) Å c = 11.3461 (14) Å = 98.979 (1) V = 855.00 (17) Å 3 Z = 2 Mo K radiation = 0.22 mm À1 T = 298 K 0.38 Â 0.33 Â 0.15 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.920, T max = 0.967 4425 measured reflections 2891 independent reflections 2045 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.103 S = 1.00 2891 reflections 227 parameters 1 restraint H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.28 e Å À3 Absolute structure: Flack (1983), 1569 Friedel pairs Flack parameter: 0.00 (10) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y À 1; z; (ii) Àx; y þ 1 2 ; Àz; (iii) Àx þ 1; y À 1 2 ; Àz þ 1; (iv) Àx þ 1; y þ 1 2 ; Àz.
Data collection: SMART (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
(1S,4S)-2-(2,4-Difluorophenyl)-5-[(4-methylphenyl)sulfonyl]-2,5-diazabicyclo[2.2.1]heptane C. Wu, J. Zhang, P. Li, J. Zhang and J. Wu Comment 2,5-Diazabicyclo[2.2.1]heptane derivatives, the synthesis of which is known for a long time (Portoghese et al., 1966; Braish & Fox, 1990) , are still under intensive studies. For example, Li et al. (2010) used them as novel α7 neuronal nicotinic receptor ligands. Herewith we report the synthesis and crystal structure of the title compound (I) ( Fig. 1 ) prepared in enantiomerically pure form from trans-4-hydroxy-L-proline (Ulrich et al., 1990) .
In (I), the angles C2-C5-C4, C4-N1-C1 and C3-N2-C2 are 92.9 (3), 107.2 (3) and 106.1 (3)°, respectively.
The two benzene rings are oriented in opposite directions in reference to the rigid 2,5-diazabicyclo[2.2.1]heptane core, and they form a dihedral angle with the value of 17.2 (1)°. In the crystal structure, weak intramolecular C-H···O, C-H···F and C-H···N hydrogen bonds (Table 1) consolidate the crystal packing.
Experimental
All reagents and solvents were used as obtained without further purification. (1S,4S)-5-(2,4-difluorophenyl)-2-tosyl-2,5diazabicyclo[2.2.1]heptane was synthesized from (2S,4R)-N-tosyl-4-tosyloxy-2-tosyloxymethylpyrrolidine as described previously by Ulrich and Fritz, whose started material was trans-4-hydroxy-L-proline. A solution of 2,4-difluoroaniline(1.5 mL,9.01 mmol) and (2S,4R)-N-tosyl-4-tosyloxy-2-tosyloxymethylpyrrolidine (0.5 g,0.86 mmol) was refluxed for about 2 h in a 10 ml three-neck bottle until the material was consumed. The resulting mixture was cooled to room tempeature, before ethyl acetate was added. Then the mixture was heated to be able to be stirred and filtered to get the the title compound. m.p.:187-192°C. Crystals suitable for X-ray analysis were grown by slow evaporation from ethyl acetate solution at room temperature for two weeks. The crystals were separated manually. 1H NMR(400 MHz, CDCl3)σ: 7.702-7.681(d,J=8 Hz,2H), 7.282-7.263(d,J=7.6 Hz,2H), 6.719-6.700(m,J=7.6 Hz,2H), 6.448-6.387(m,J=24 Hz,1H), 4.463(s,1H), 4.339(s,1H),3.563-3.539(d,J=9.6 Hz,2H), 3.263-3.239(m,J=9.6 Hz,6H), 2.415(s,3H), 1.845-1.820(d,J=10
Hz,1H), 1.374-1.349(d,J=10 Hz,2H); 13 C NMR(100.6 MHz,CDCl3)σ: 156.32, 153.94, 143.71, 135.37, 131.70, 129.79, 127.39, 115.76, 110.89, 104.85, 59.87, 59.29, 58.18, 52.31, 36.38, 21.51 .
Refinement
All H atoms were placed geometrically and treated as riding on their parent atoms with C-H are 0.96 Å (methylene) or 0.93 Å (aromatic), 0.82 Å (hydroxyl)and U iso (H) =1.2U eq (C). Symmetry codes: (i) x, y−1, z; (ii) −x, y+1/2, −z; (iii) −x+1, y−1/2, −z+1; (iv) −x+1, y+1/2, −z. Fig. 1 supplementary materials sup-8 Fig. 2 
